Sphingosine kinase 1 plays a role in the upregulation of CD44 expression through extracellular signal-regulated kinase signaling in human colon cancer cells.
Our previous study has shown that the activity and expression of sphingosine kinase (SPHK) regulated the sensitivity of human colon cancer cells to the chemotherapeutic oxaliplatin (L-OHP). In addition, the cancer stem cell marker CD44 increases cell resistance to anticancer drugs. Here, we use colon cancer cell lines to examine the relationship between SPHK1 activity and CD44 expression.CD44 expression was measured by western blotting and quantitative PCR in two human colon cancer cell lines: L-OHP-resistant RKO and L-OHP-sensitive HCT116. The regulation of CD44 by SPHK1 was examined by either blocking or overexpressing SPHK1 and by using an L-OHP-resistant HCT116 clone (HCT116-R).The levels of SPHK1, CD44, phosphorylated-Akt, and phosphorylated-extracellular signal-regulated kinase (ERK) were much higher in the RKO cells than in the HCT116 cells. The treatment of RKO cells with the SPHK inhibitor or SPHK1 silencing by RNA interference suppressed CD44 protein expression. SPHK1 and CD44 levels were much higher in HCT116-R cells compared with the parental HCT116 cells. Transfection of HCT116 cells with SPHK1 cDNA enhanced the expression of both CD44 and phosphorylated-ERK. The increase in the CD44 protein level was abolished by the inhibition of ERK phosphorylation. Treatment of RKO cells with the sphingosine-1-phosphate (S1P)2 receptor antagonist suppressed ERK phosphorylation and the expression of CD44 mRNA and protein. Exogenous stimulation with S1P increased ERK phosphorylation and CD44 protein expression in HCT116 cells, but treatment with an MEK inhibitor and S1P2 receptor antagonist blocked this effect.These findings indicate that SPHK1 and its product, S1P, contribute toward the regulation of CD44 protein expression through the ERK signaling pathway through S1P2 in human colon cancer cells.